###### Strengths and limitations of this study

-   The investigated study population is part of a nationally representative database on health of adults in Germany.

-   The association between area deprivation and perceived social support was analysed by applying valid and reliable measures such as the Oslo-3 Social Support Scale and the German Index of Multiple Deprivation.

-   Individual-level sociodemographic and socioeconomic characteristics were comprehensively taken into account.

-   For the first time, gender differences in the association of area deprivation and social support were systematically studied. However, a methodical approach for analysis of gender inequalities which goes beyond stratification by the two categories women and men was not possible due to data availability.

Introduction {#s1}
============

Within the framework of recent research on the relevance of contextual factors for health, Wilkinson's hypothesis[@R1] opened up a controversial debate on whether population health in rich developed countries is more affected by relative income than by absolute income. His focus on inequalities as measured by relative income facilitated a dispute about the role and respective implications of social capital as a mediator of the outlined income distribution relationship.[@R1] Social capital represents a 'community-level variable'[@R3] which is mostly characterised by features of social organisation, such as civic participation, norms of reciprocity and trust in others.[@R2] Viewed on an individual level, it is analogously measured by a person's social network.[@R3] Social support is regarded as a key function of these corresponding social networks.[@R6]

As an important salutogenic resource in health research,[@R8] social support shows a reliable relationship with lower rates of morbidity and mortality,[@R9] which influences physical health outcomes through health behaviour, psychological and physiological pathways.[@R9] It can be operationalised as perceived social support, defined as 'the perceived availability of people whom the individual trusts and who make one feel cared for and valued as a person'.[@R11] Although social support is primarily a personal issue, it is shaped by social structural imperatives.[@R12] Thus, all individual social ties taken together merge into something more than simply an aggregate of social support in terms of social cohesion. Viewed on a societal level, this connection has implications for promoting health of communities.[@R12] Considering equality within a community as a substantial aspect of a stronger civic community,[@R13] evidence suggests that more egalitarian societies are indeed socially more cohesive, for example, exhibiting more trust and involvement in community life.[@R1]

Within the scope of the income inequality hypothesis, Wilkinson[@R1] pointed out to the burden of low relative income which can either be measured within large areas or between economically segregated small areas. Regarding small areas he further specified that population health is not afflicted by persisting inequalities within a deprived neighbourhood, but rather by living in a neighbourhood that as a whole is deprived in relation to the wider society. Following Wilkinson[@R1] and the notion of small-area deprivation leading to lowered social capital in a community, it is conceivable that as a consequence population health in general and the personal perception of social support of individuals living in an unequal society are affected.

The contextual and individual determinants of perceived social support such as area deprivation, income, employment, partnership and migrant background have not been investigated thoroughly for men and women, by using a multilevel analytical approach. In this regard, mainly analyses on women have been carried out.[@R14] None of these studies could reveal an independent association in women. In contrast, to the best of our knowledge, the independent relationship between relative deprivation at a small area level and perceived social support regarding men has not yet been analysed.

Therefore, this cross-sectional study aimed to determine whether relative deprivation at municipality level in Germany is associated with perceived social support, independent of individual socioeconomic position and demographic characteristics. Based on our findings in the literature, we examine gender effects by conducting these analyses separately for men and women.

Methods {#s2}
=======

Study population {#s2a}
----------------

This cross-sectional study is based on the 'German Health Interview and Examination Survey for Adults (DEGS)', which is part of the nationwide health monitoring carried out by the Robert Koch Institute. The first wave (DEGS1 2008--2011) comprises health data for adults aged 18--79 years (n=7987), living in 180 municipalities throughout Germany. Further details about design, methods and nationwide representativity of the DEGS study population have been described elsewhere.[@R17] The mixed design of DEGS1 allows for both cross-sectional and longitudinal analysis. Longitudinal analysis is based on participants\' data derived from the 1998 German National Health Interview and Examination Survey (GNHIES98). Participants of GNHIES98 were invited to take part in DEGS1 10 years later. Response rate for participants who received only one invitation (DEGS1) was 42% (n=4192), and for participants with two invitations (GNHIES98 and DEGS1) the response rate was 62% (n=3795). To define the study population for this analysis, first, participants of DEGS1 without information about their perceived social support were excluded (n=121). Second, respondents of the GNHIES98 who meanwhile had moved to a different location before taking part in DEGS1 were excluded (n=410). Furthermore, for more accurate estimates the DEGS1 sample was restricted to respondents from municipalities providing data from at least 30 participants (Kreft's 30/30 rule),[@R19] which led to an exclusion of 17 municipalities (excluding 441 subjects). Finally, the present analysis was based on a total sample of 3350 men and 3665 women.

Ethics and data protection {#s2b}
--------------------------

In consideration of information privacy, only analyses based on anonymised individual-level data were conducted. Data used were collected by self-administered questionnaires according to the Federal and State Commissioners for Data Protection guidelines. The implementation of the survey conforms to the principles of the Helsinki Declaration. All participants provided written informed consent prior to survey participation.

Individual-level variables {#s2c}
--------------------------

### Perceived social support {#s2c1}

The outcome variable social support was measured by the Oslo-3 Social Support Scale (Oslo-3).[@R20] The Oslo-3 is a proxy measure for perceived social support, defined as 'the perceived availability of people whom the individual trusts and who make one feel cared for and valued as a person'.[@R11] The scale consists of three questions, asking about the number of close friends the participant has, to which extent other persons are involved in the respondent's life and how the participant perceives the availability of help from neighbours.[@R21] Depending on the individually chosen answer categories, a total score can be calculated with values reaching from 3 to 14 (social support: low 3 --8; medium 9--11; high 12--14). In conformity with Buttery *et al,* [@R22] the score was dichotomised into low versus medium/high social support.

### Covariates {#s2c2}

With regard to previous studies on sociodemographic determinants of social support,[@R23] the following sociodemographic characteristics were considered as potential confounders: age (18--64 years/≥65 years), education (International Standard Classification of Education (ISCED): high/medium/low),[@R17] income (equivalent net household income categorised into tertiles: high/medium/low), currently employed (yes/no), partnership status (yes/no) and migrant background (yes/no).

Contextual-level variables {#s2d}
--------------------------

### Area deprivation {#s2d1}

The German Index of Multiple Deprivation (GIMD) is an area-based measure of relative deprivation. The GIMD can be applied at the municipal level[@R26] and comprises seven differently weighted domains of deprivation: income (25%), employment (25%), education (15%), municipal revenue (15%), social capital (10%; the definition of social capital is based on data on migratory balance of the municipality and participation rates in state parliamentary elections), environment (5%) and security (5%).[@R27] The GIMD applied at present is based on publicly available data of official statistics in Germany with reference year 2010 (GIMD 2010). For the analyses, all 180 DEGS1 municipalities were allocated to quintiles according to their level of deprivation (quintile 1: least deprived/quintile 5: most deprived municipalities).

### Categories of political municipalities {#s2d2}

Categories of political municipalities were defined in accordance with the respective number of inhabitants (very small town \< 5000 inhabitants/small town 5000 --\< 20 000 inhabitants/medium sized town 20 000 --\< 100 000 inhabitants/large town ≥ 100 000).

Statistical methods {#s2e}
-------------------

Sociodemographic characteristics at the individual level relevant for social support were first described for men and women separately. Prevalence of low perceived social support was calculated stratified by gender and covariates.

Prior to multilevel modelling, bivariate associations were assessed by logistic regression for men and women separately. To take account of the hierarchical data structure (level 1: individuals; level 2: municipalities) and area-level variances, multilevel logistic regression analyses with municipalities as random intercepts were performed calculating ORs with their 95% CIs. According to the recommendation of Hosmer *et al,* [@R28] all independent variables in bivariate logistic regression which were associated with low social support (Wald's p\<0.2) were included into multivariate analyses.

Four progressively adjusted multilevel models were carried out: model 0 with no covariates; model 1 including only sociodemographic characteristics at the individual level; model 2 additionally analysing municipal deprivation as contextual variable. To take heterogeneity of municipalities in Germany into account, a sensitivity analysis was performed by further adjusting model 2 for categories of political municipalities in accordance with the respective number of inhabitants (model 3). Multicollinearity between independent variables was measured by the variance inflation factor (VIF). VIF values higher than 10 are seen as critical.[@R29] The VIF in the second and third models never exceeded values of 3.0.

Referring to the limited evidence given by previous studies, potential effect modification by gender was tested. In accordance with Fleiss *et al*,[@R30] the p value of 0.08 as observed for the interaction term was considered relevant. Therefore, all analyses were conducted separately for men and women. Cross-level interactions between area-level deprivation and individual-level sociodemographic factors were tested in the second model. Area-level variances (VA) and their SEs are reported for every model and for reasons of better interpretability converted into median ORs (MORs) by applying the formula of Merlo *et al*.[@R31] (MOR=exp (√ (2×VA)×0.6745)).

The multilevel analyses were performed as complete case analyses which led to an exclusion of 122 (3.64%) men and 116 (3.17%) women. All statistical analyses were conducted using SAS software V.9.4, estimating the logistic multilevel models with the GLIMMIX procedure. Maximum-likelihood estimations were based on the Laplace method, and the Akaike information criterion (AIC)---as a measure of relative goodness of fit[@R32]---was calculated for comparison between the four multilevel models for men and women separately.

In context of health monitoring, survey-specific weighting factors for DEGS1 are available that take sampling and dropout probabilities as well as deviations between the design-weighted net sample and German population statistics 2010 into account.[@R17] To allow for more structural interpretation of the parameter estimates, Winship and Radbill[@R33] advised to calculate ORs from unweighted analyses, because they are more efficient and have correct standard errors. Therefore, since our analysis was aligned to focus more on the actual association between area deprivation and perceived social support, no population weights were applied.

Results {#s3}
=======

The male study population (n=3350) comprises 11.4% persons with low perceived social support and the female study population (n=3665) 11.1%. [Table 1](#T1){ref-type="table"} shows the distribution of sociodemographic and area-level characteristics by low social support for women and men separately. Men in the study sample had more often a higher educational level, were more commonly employed and lived more often with a partner in comparison to women.

###### 

Individual sociodemographic characteristics, contextual factors and the prevalence of low social support among men and women

                                                Men (N=3350)   Women (N=3665)                        
  --------------------------------------------- -------------- ---------------- ------ ------ ------ ------
  Sociodemographic individual characteristics                                                        
   Age (years)                                                                                       
    18--64                                      2449           73.1             10.9   2718   74.2   9.7
    ≥65                                         901            26\. 9           12.9   947    25.8   15.2
   Educational level                                                                                 
    High                                        1282           38.3             8.7    925    25.3   8.2
    Middle                                      1696           50.7             12.4   2115   57.8   10.8
    Low                                         367            11.0             16.9   619    16.9   16.5
   Income level                                                                                      
    High                                        1115           33.3             8.5    1223   33.4   7.1
    Middle                                      1137           33.9             9.9    1234   33.7   11.0
    Low                                         1098           32.8             16.0   1208   32.9   15.3
   Employed                                                                                          
    Yes                                         2090           64.0             9.7    2054   57.3   8.2
    No                                          1177           36.0             13.8   1533   42.7   14.4
   Partner                                                                                           
    Yes                                         2269           67.9             10.0   2295   62.8   9.8
    No                                          1073           32.1             14.5   1360   37.2   13.2
   Migration background                                                                              
    No                                          2808           86.2             10.6   3069   85.8   10.2
    Yes                                         448            13.8             14.7   507    14.2   14.0
  Contextual factors                                                                                 
   Political municipalities                                                                          
    Very small town                             663            19.8             9.7    668    18.2   10.5
    Small town                                  816            24.4             10.2   862    23.5   10.8
    Medium town                                 985            29.4             11.2   1104   30.1   10.2
    Large town                                  886            26.4             14.2   1031   28.2   12.8
   Area deprivation (GIMD quintiles)                                                                 
    Q1                                          352            10.5             8.0    402    11.0   9.5
    Q2                                          466            13.9             8.8    468    12.8   9.6
    Q3                                          673            20.1             10.0   698    19.0   12.2
    Q4                                          1046           31.2             12.4   1217   33.2   10.9
    Q5 (highest deprivation)                    813            24.3             14.4   880    24.0   12.2

Political municipalities: very small town \< 5000 inhabitants, small town 5000 -- \< 20 000 inhabitants, medium-sized town 20 000 -- \< 100 000 inhabitants, large town ≥ 100 000 inhabitants; GIMD, German Index of Multiple Deprivation.

Men as well as women with low education, low income, not being employed, living without a partner or having a migration background were more likely to have low social support ([table 2](#T2){ref-type="table"}). In men, living in a large town was bivariately associated with low social support. In women, an age above 64 years was associated with low social support. ORs for low social support monotonously increased with increasing area deprivation in men, but not in women.

###### 

Bivariate associations of individual sociodemographic characteristics, contextual factors and the odds of low social support by gender

  Variables                           Men (n=3350)          Women (n=3665)
  ----------------------------------- --------------------- ---------------------
  Age (years)                                               
   18--64                             1.00 (reference)      1.00 (reference)
   ≥65                                1.21 (0.96 to 1.52)   1.67 (1.34 to 2.07)
  Educational level                                         
   High                               1.00 (reference)      1.00 (reference)
   Middle                             1.49 (1.17 to 1.90)   1.35 (1.03 to 1.77)
   Low                                2.15 (1.53 to 3.00)   2.20 (1.61 to 3.02)
  Income level                                              
   High                               1.00 (reference)      1.00 (reference)
   Middle                             1.17 (0.88 to 1.56)   1.62 (1.22 to 2.14)
   Low                                2.05 (1.57 to 2.67)   2.36 (1.81 to 3.09)
  Employed                                                  
   Yes                                1.00 (reference)      1.00 (reference)
   No                                 1.48 (1.19 to 1.85)   1.87 (1.51 to 2.31)
  Partner                                                   
   Yes                                1.00 (reference)      1.00 (reference)
   No                                 1.54 (1.24 to 1.91)   1.40 (1.14 to 1.73)
  Migration background                                      
   No                                 1.00 (reference)      1.00 (reference)
   Yes                                1.46 (1.09 to 1.95)   1.44 (1.09 to 1.90)
  Political municipalities                                  
   Very small town                    1.00 (reference)      1.00 (reference)
   Small town                         1.06 (0.75 to 1.50)   1.03 (0.74 to 1.43)
   Medium town                        1.18 (0.85 to 1.63)   0.97 (0.71 to 1.34)
   Large town                         1.55 (1.13 to 2.14)   1.25 (0.92 to 1.71)
  Area deprivation (GIMD quintiles)                         
   Q1 (lowest deprivation)            1.00 (reference)      1.00 (reference)
   Q2                                 1.12 (0.68 to 1.84)   1.02 (0.65 to 1.60)
   Q3                                 1.28 (0.81 to 2.03)   1.33 (0.89 to 2.00)
   Q4                                 1.64 (1.07 to 2.52)   1.18 (0.80 to 1.72)
   Q5 (highest deprivation)           1.95 (1.26 to 3.00)   1.33 (0.90 to 1.96)

Unadjusted odds ratios (OR) with 95% confidence intervals (95% CI) are given; political municipalities: very small town \< 5000 inhabitants; small town 5000 -- \< 20 000 inhabitants; medium-sized town 20 000 -- \< 100 000 inhabitants; large town ≥ 100 000 inhabitants; GIMD, German Index of Multiple Deprivation.

Results of the multivariate analyses are given in [tables 3 and 4](#T3 T4){ref-type="table"}, which are based on progressively adjusted models. In the first model considering only individual characteristics, lower education, lower income, not living with a partner and having a migration background were independently positively associated with low perceived social support in both genders (results for men: [table 3](#T3){ref-type="table"}, for women: [table 4](#T4){ref-type="table"}).

###### 

Multivariate associations of individual sociodemographic characteristics, contextual factors and low social support in men (n=3228)

  Variables                           Model 0             Model 1               Model 2               Model 3
  ----------------------------------- ------------------- --------------------- --------------------- ---------------------
  Age (years)                                                                                         
   18--64                                                 1.00 (reference)      1.00 (reference)      1.00 (reference)
   ≥65                                --                  1.22 (0.88 to 1.68)   1.23 (0.89 to 1.71)   1.21 (0.87 to 1.68)
  Educational level                                                                                   
   High                                                   1.00 (reference)      1.00 (reference)      1.00 (reference)
   Middle                             --                  1.32 (1.01 to 1.72)   1.34 (1.03 to 1.75)   1.37 (1.05 to 1.79)
   Low                                --                  1.43 (0.97 to 2.11)   1.50 (1.02 to 2.22)   1.52 (1.03 to 2.26)
  Income level                                                                                        
   High                                                   1.00 (reference)      1.00 (reference)      1.00 (reference)
   Middle                             --                  0.99 (0.73 to 1.34)   0.93 (0.69 to 1.27)   0.96 (0.71 to 1.30)
   Low                                --                  1.56 (1.16 to 2.10)   1.42 (1.05 to 1.92)   1.49 (1.10 to 2.01)
  Employed                                                                                            
   Yes                                                    1.00 (reference)      1.00 (reference)      1.00 (reference)
   No                                 --                  1.31 (0.98 to 1.74)   1.29 (0.96 to 1.72)   1.28 (0.96 to 1.70)
  Partner                                                                                             
   Yes                                                    1.00 (reference)      1.00 (reference)      1.00 (reference)
   No                                 --                  1.54 (1.21 to 1.96)   1.53 (1.20 to 1.95)   1.50 (1.18 to 1.91)
  Migration background                                                                                
   No                                                     1.00 (reference)      1.00 (reference)      1.00 (reference)
   Yes                                --                  1.39 (1.03 to 1.88)   1.44 (1.07 to 1.95)   1.33 (0.98 to 1.81)
  Political municipalities                                                                            
   Very small town                    --                  --                    --                    1.00 (reference)
   Small town                         --                  --                    --                    1.06 (0.74 to 1.51)
   Medium town                        --                  --                    --                    1.24 (0.88 to 1.75)
   Large town                         --                  --                    --                    1.53 (1.08 to 2.16)
  Area deprivation (GIMD quintiles)                                                                   
   Q1 (lowest deprivation)            --                  --                    1.00 (reference)      1.00 (reference)
   Q2                                 --                  --                    1.14 (0.68 to 1.91)   1.10 (0.65 to 1.86)
   Q3                                 --                  --                    1.19 (0.74 to 1.94)   1.08 (0.66 to 1.76)
   Q4                                 --                  --                    1.56 (1.00 to 2.44)   1.34 (0.84 to 2.13)
   Q5 (highest deprivation)           --                  --                    1.80 (1.14 to 2.84)   1.66 (1.04 to 2.63)
  Variances                                                                                           
   V~A~ (SE)                          0.01804 (0.06021)   0.01372 (0.05995)     0                     0
   MOR                                1.17                1.15                  1.00                  1.00
  Fit statistic                                                                                       
   AIC                                2269.79             2224.36               2218.37               2216.94

Adjusted odds ratios (OR) with 95% confidence intervals (95% CI) are given.

AIC, akaike information criterion; GIMD, German Index of Multiple Deprivation; MOR, median odds ratio; SE, standard error; VA, area level variances.

###### 

Multivariate associations of individual sociodemographic characteristics, contextual factors and low social support in women (n=3549)

  Variables                           Model 0             Model 1               Model 2               Model 3
  ----------------------------------- ------------------- --------------------- --------------------- ---------------------
  Age (years)                                                                                         
   18--64                                                 1.00 (reference)      1.00 (reference)      1.00 (reference)
   ≥65                                --                  1.12 (0.84 to 1.45)   1.12 (0.85 to 1.50)   1.12 (0.84 to 1.45)
  Educational level                                                                                   
   High                                                   1.00 (reference)      1.00 (reference)      1.00 (reference)
   Middle                             --                  1.15 (0.86 to 1.54)   1.15 (0.86 to 1.54)   1.16 (0.87 to 1.55)
   Low                                --                  1.46 (1.02 to 2.08)   1.47 (1.03 to 2.11)   1.49 (1.04 to 2.13)
  Income level                                                                                        
   High                                                   1.00 (reference)      1.00 (reference)      1.00 (reference)
   Middle                             --                  1.40 (1.04 to 1.87)   1.38 (1.03 to 1.85)   1.40 (1.04 to 1.88)
   Low                                --                  1.76 (1.31 to 2.37)   1.74 (1.29 to 2.35)   1.78 (1.31 to 2.41)
  Employed                                                                                            
   Yes                                                    1.00 (reference)      1.00 (reference)      1.00 (reference)
   No                                 --                  1.62 (1.24 to 2.12)   1.61 (1.23 to 2.10)   1.59 (1.22 to 2.08)
  Partner                                                                                             
   Yes                                                    1.00 (reference)      1.00 (reference)      1.00 (reference)
   No                                 --                  1.32 (1.06 to 1.66)   1.33 (1.06 to 1.90)   1.30 (1.04 to 1.63)
  Migration background                                                                                
   No                                                     1.00 (reference)      1.00 (reference)      1.00 (reference)
   Yes                                --                  1.41 (1.06 to 1.89)   1.42 (1.06 to 1.90)   1.38 (1.03 to 1.85)
  Political municipalities                                                                            
   Very small town                    --                  --                    --                    1.00 (reference)
   Small town                         --                  --                    --                    1.01 (0.70 to 1.45)
   Medium town                        --                  --                    --                    1.04 (0.73 to 1.48)
   Large town                         --                  --                    --                    1.23 (0.86 to 1.77)
  Area deprivation (GIMD quintiles)                                                                   
   Q1 (lowest deprivation)            --                  --                    1.00 (reference)      1.00 (reference)
   Q2                                 --                  --                    1.02 (0.62 to 1.70)   0.99 (0.60 to 1.64)
   Q3                                 --                  --                    1.31 (0.84 to 2.04)   1.23 (0.79 to 1.94)
   Q4                                 --                  --                    1.10 (0.72 to 1.67)   1.00 (0.64 to 1.55)
   Q5 (highest deprivation)           --                  --                    1.22 (0.78 to 1.90)   1.14 (0.73 to 1.79)
  Variances                                                                                           
   V~A~ (SE)                          0.08553 (0.06283)   0.06047 (0.06129)     0.054290 (0.06079)    0.04690 (0.06004)
   MOR                                1.40                1.33                  1.31                  1.29
  Fit statistic                                                                                       
   AIC                                2396.17             2336.90               2342.43               2346.39

Adjusted odds ratios (OR) with 95% confidence intervals (95% CI) are given.

AIC, akaike information criterion; GIMD, German Index of Multiple Deprivation; MOR, median odds ratio; SE, standard error; VA, area level variances.

In the fully adjusted second model, all individual-level variables remained significant in both genders, except for the independent positive association between currently not being employed and low perceived social support that remained only in women. Regarding the contextual variables in the second model, an independent association between municipal deprivation and low perceived social support was only observed in men (OR for the most deprived quintile 5: 1.80 (95% CI 1.14 to 2.84)), with odds of low social support increasing along quintile. In model 3 as part of sensitivity analysis all individual-level variables remained significant in both genders, except for the independent positive association between having a migration background and low perceived social support that remained only in women. Considering categories of political municipalities in this third model, an independent positive association between living in a large town and low perceived social support was only observed in men. The further adjustment for categories of political municipalities in the third model attenuated the effect estimates, but did not abolish the independent association between municipal deprivation and low perceived social support in men. Area-level variations for the individual probability of low perceived social support exist for both genders, with MOR 1.17 for men and MOR 1.40 for women in the respective multilevel null models ([tables 3 and 4](#T3 T4){ref-type="table"}). The MOR decreased in the subsequent models for both genders, with no remaining municipal-specific variation in the final models only in men. Moreover, there was no interaction between area deprivation and individual sociodemographic characteristics. Comparing the null model with the first model, the values of the AIC decreased for both genders. In the two subsequent models, the AIC further decreased only in men.

Discussion {#s4}
==========

The objective of this study was to determine whether area deprivation at the municipality level is associated with low perceived social support, independent of individual-level socioeconomic position. Since evidence of gender-related inequalities is limited, the analysis was carried out separately for men and women. According to our findings, there are gender differences concerning the impact of deprivation at a small area level on perceived social support. While living in most deprived municipalities showed to be independently associated with a higher prevalence of low social support in men, no comparable relation was found for women.

Despite the existing heterogeneity in the applied measures for perceived social support and area deprivation, our findings regarding the female study population are in line with results reported from three other studies with analyses based on multilevel regression. Albor *et al* [@R14] found no evidence of associations between neighbourhood status and low emotional support in mothers living in England. With focus on urban neighbourhoods in Chicago, Tendulkar *et al* [@R15] results point into the same direction. The cross-sectional and longitudinal analyses (7-year follow-up) showed that concentrated neighbourhood disadvantage was not a significant predictor of either the level or change in perceived social support in parental caregivers (95% mothers). Thompson *et al* [@R16] report results from analyses based on a control group of a longitudinal breast cancer study (2 years) of women living in a Midwestern metropolitan area in the USA. After adding individual-level covariates, they could not find any supporting evidence for direct neighbourhood effects on perceived social support in controls.

The results of our study suggest that with respect to the relation between area deprivation and perceived social support gender inequalities exist within these defined administrative boundaries, even though overall prevalence of perceived social support was comparable between women and men. Social support is a key function of social networks, therefore, it can be hypothesised that men and women build up different types of networks in the municipality they reside in. As a result, the two genders might be differently embedded in the communal structures of their municipality and thus conceivably be different in the way their perception of social support is affected by the deprivation status of their municipality. On a societal level, gender differences concerning social networks have already been described regarding participation in civic associations. While men predominate in community associations, political parties and labour unions, women by contrast are more associated with organisations that are stronger related to traditional female roles.[@R34] These are associations concerned with education, arts, religion, social welfare services and women's groups.[@R5] Referring to results of their multivariate analysis, Norris and Inglehart[@R34] suggest that the gender gap in formal associational membership could be a reflection of the way in which women and men differ in their informal social networks. While spending time informally with workmates and friends was positively correlated with participation in formal associations, spending time with family and immediate relatives---which appears to be more common among women[@R34]--- is less likely to drag people into joining formal organisations and community groups.[@R34]

The GIMD measure for municipal-level deprivation was derived from official statistics. Since social capital deduced from data about migratory balance of the municipality together with participation in state parliamentary elections is one of the GIMD domains weighted with 10%, it is important to point out that an exhaustive conceptual distinction between this domain and perceived social support at the individual level cannot be made. Nonetheless, the GIMD comprises mainly labour market issues (inhabitants' income, employment, municipal revenues). Since men participate more in community associations, political parties and labour unions and their informal networks in general are more related to workmates and friends compared with women, it can be assumed that they are also stronger embedded in the formal structures of the municipality they live in. Regarding social support as a key function of social networks---with men in general being more associated within formal networks---it can further be assumed that a higher involvement in formal networks might lead to higher vulnerability towards the mentioned deprivation-related aspects of the political municipality individuals reside in. As a consequence, living in the most deprived municipalities could increase the chance for low perceived social support.

Strengths and limitations {#s4a}
-------------------------

Considering non-response bias in connection with the social isolation hypothesis,[@R37] a limitation of this study is that it is likely that individuals with low perceived social support could have participated less in the survey. Furthermore, as a consequence of increasing area deprivation being associated with higher non-participation, deprivation level of residential area might as well predict non-response.[@R38] However, we assume that non-response could result in an underestimation of the investigated association. The fact that the response rate of the DEGS1 survey was below 70% and that unweighted statistical analyses were performed might be interpreted as another limitation. It has been discussed before that a high response rate does not necessarily imply unbiased response.[@R18] In addition, Kamtsiuris *et al* [@R18] stated that the DEGS1 study population has a high representativity as ascertained through comparing responder and non-responder in terms of sociodemographic and health-related characteristics.

Using data of the cross-sectional survey DEGS1, we analysed gender inequalities based on the two categories women and men. Although already taking individual socioeconomic position into account, relying on this male/female binary may mask variations inherent to populations.[@R36] Unfortunately, with the data at hand we were not able to further explore gender as a complex relational concept that depicts processes within a society, considering changes according to time and place.[@R39] In addition, we focused our analysis on the association between area deprivation and social support, thereby controlling for numerous sociodemographic covariates. Nonetheless, the lower perceived social support might still be confounded by other variables such as poorer mental health. A further limitation is that estimates from cross-sectional analyses do not allow for causal interpretations.

Strengths of this study are the applied measures for perceived social support and multiple area deprivation. The use of the Oslo-3 has proven to be adequate in measuring perceived social support and is therefore recommended in European health monitoring.[@R20] The GIMD has shown its ability to effectively assess area deprivation at municipality level in Germany.[@R24] A further strength is the DEGS1 study population that is part of a nationally representative database on health of adults in Germany and based on a two-stage stratified random sampling from local population registries.[@R17]

In health research, a sound conception of place itself as well as explanatory models for observed empirical relations between place and health are scarce.[@R41] Operationalisation of the small-area context in health research has been assumed to be often opportunistic and based on data availability.[@R42] Regarding municipalities as a small-area context in the analysis at hand, the geographical boundaries can be clearly defined. Beyond that, as a political subdivision of the state, each municipality has its own local government accountable for its respective inhabitants.

Conclusion {#s5}
==========

The results of our multilevel analysis may suggest that in Germany higher municipal-level deprivation is associated with a higher prevalence of low perceived social support in men, independent of individual sociodemographic characteristics. Further research is required to understand the mechanisms underlying the observed gender inequalities.
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